Abstract-The Department of Veterans Affairs (VA) and Department of Defense's (DOD) recently published and updated Department of Veterans Affairs/Department of Defense VA/ DOD Clinical Practice Guideline for Management of PostTraumatic Stress includes irritability, severe agitation, and anger as specific symptoms that frequently co-occur with PTSD. For the first time, the guideline includes nine specific recommendations for the assessment and treatment of PTSDrelated anger, irritability, and agitation. This article will review the literature on PTSD and its association with anger and aggression. We highlight explanatory models for these associations, factors that contribute to the occurrence of anger and aggression in PTSD, assessment of anger and aggression, and effective anger management interventions and strategies.
INTRODUCTION
In 2010, the Department of Veterans Affairs (VA) and the Department of Defense (DOD) published the VA/ DOD Clinical Practice Guideline for Management of Post-Traumatic Stress [1] . This document is designed to assist practitioners working with patients experiencing traumatic stress disorders and acute stress reactions. Included in this guideline for the first time is the discussion of anger, irritability, and severe agitation (Table) , since these symptoms represent a component of PTSD hyperarousal and are increasingly being viewed as a defining feature of patients' clinical presentations.
METHODS
We begin by reviewing literature on the associations between PTSD and both anger and aggression. The review that occurred for the update in the 2010 VA/DOD PTSD clinical practice guideline and additional relevant literature published since that guideline review is included. We then discuss theoretical models that have been proposed to explain these associations. Other factors that contribute to anger and aggression in PTSD are also discussed, including depression and alcohol use, as well as disruptions in core schemas related to trust, selfesteem, and power and control. The different assessments available for practitioners are then discussed, followed by As can be expected, a great deal of research has been conducted documenting the positive association between PTSD and anger [12] [13] [14] [15] . Summarizing this literature empirically, Orth and Wieland conducted a meta-analysis and found that the mean effect size (r) between PTSD and anger was 0.48, indicating a large effect [16] . They also examined the association between PTSD and specific anger dimensions on the State-Trait Anger Expression Inventory (STAXI) [17] , including "anger-in," "anger-out," and "anger control." Anger-in involves the inhibition and nondisclosure of anger, as well as a ruminative focus on one's anger. Anger-out involves the outward expression of anger (e.g., slamming doors, arguing, making sarcastic remarks). Anger control involves strategies used to control one's anger (e.g., being tolerant and understanding, controlling one's behavior). Findings showed effect sizes of 0.53, 0.29, and -0.44 for anger-in, anger-out, and anger control, respectively, all representing medium to large effect sizes. Importantly, as noted by the authors, the studies included in the meta-analysis varied in sample and methodological characteristics, thus strengthening the generalizability of the results. More recently, Olatunji et al. conducted a meta-analysis examining the association between anger and PTSD, as well as other anxiety disorders [18] . In addition to finding that a diagnosis of PTSD was associated with greater difficulties with anger, more so than any other anxiety disorder diagnosis, the association between PTSD and anger varied depending on the anger domain assessed, with anger-in, anger-out, and anger control differentiating PTSD from non-PTSD anxiety.
Orth and Wieland also examined possible moderators of the association between PTSD and anger [16] . One such moderator was the type of traumatic event that resulted in PTSD. Specifically, studies that used samples of individuals exposed to military traumas had stronger effect sizes compared with samples of individuals exposed to other types of traumatic events. Although this finding suggests that military war experiences have more of an effect on the relationship between anger and PTSD compared with other events, Orth and Wieland noted that it could also be that individuals selected for military service may differ from the general population in that they may be higher in trait anger and dispositional aggressiveness [16] . Thus, it may not be the event itself that causes the stronger association, but rather the pre-event selection, that could account for the larger effect size in samples with military war experience.
In addition to studies finding strong support for the relationship between anger and PTSD in military samples, studies have also shown that Veterans diagnosed with PTSD demonstrate higher levels of anger compared with Veterans without PTSD [12, [19] [20] [21] [22] [23] . For example, Chemtob et al. conducted a study in which they compared 24 Vietnam war Veterans who had been diagnosed with PTSD to 23 non-PTSD Vietnam combat Veterans and 12 noncombat Vietnam-era Veterans with psychiatric diagnoses [12] . Results showed that PTSD-positive Veterans scored significantly higher on anger-related measures compared with the other two groups. Given the comparison groups used in this study, the findings could not be attributed to combat exposure or to psychiatric disorders since both the combat control group and the psychiatric group scored lower in anger than the PTSD group. These authors also found that the differences between the three groups in anger could not be accounted for by any differences in impulsivity because the groups did not differ on this variable. This study is important because it documented the association between anger and PTSD among military samples. However, this study focused exclusively on Vietnam-era Veterans, raising the question of whether similar associations would be found among Veterans of other eras. More recently, Jakupcak et al. examined Veterans from the Iraq and Afghanistan wars who screened positive for PTSD and compared them with those who demonstrated subthreshold levels of PTSD and those without PTSD on trait anger, hostility, and aggression [22] . Findings showed that the PTSD group reported greater anger and hostility than the subthreshold PTSD Veterans, who in turn scored higher than the non-PTSD group. This study thus extended the previous findings reported by Chemtob et al. [12] to Veterans of a more contemporary era and provided further support for the anger-PTSD association.
Considering that anger and irritability represent a symptom of PTSD, one important question is whether or not associations between PTSD and anger are inflated because of the presence of anger items on PTSD scales. In other words, documented associations may represent statistical artifacts given that anger items are present on both the PTSD and anger measure. We are aware of two studies that have directly addressed this question by removing anger-related items from the PTSD measure and examining whether associations were substantially reduced relative to associations involving the full PTSD measure (including anger items): one in a sample of Vietnam combat Veterans [24] and the other in a sample of female crime victims [25] . Both studies demonstrated that associations were virtually unchanged when the angerrelated items were removed from the PTSD measure.
The co-occurrence of anger and PTSD has important implications for PTSD treatment since anger may interfere with the effectiveness of PTSD treatments. For example, Forbes et al. examined the influence of anxiety, depression, anger, and alcohol use on symptom change among Vietnam Veterans in treatment for PTSD [24] . Veterans were assessed at pretreatment and again 9 months after treatment concluded. Results showed that anger had a negative effect on treatment; that is, those with lower anger fared better (i.e., had lower symptoms of PTSD) at the follow-up assessment than those with higher levels of anger. How might anger affect such outcomes? As noted by Forbes et al., there may be several ways, including the possibility that anger may negatively affect the therapeutic alliance or that individuals may be afraid to access fear-relevant memories because doing so may activate their anger and trigger attack behaviors [26] . That Veterans may be hesitant to experience anger is not surprising given that Veterans often report that anger is the problem that interferes most with functioning [27] . Importantly, in their recent study, Forbes et al. found that fear of anger (that is, the extent to which an individual is fearful of experiencing their own anger because of possible negative consequences), in addition to alcohol-related comorbidity, mediated the association between anger severity and PTSD treatment outcome [26] . Such findings provide further understanding of the effect that anger can have on the effectiveness of PTSD treatments and elucidates the specific anger-related factors involved, namely a fear of experiencing this emotion. Thus, as noted by Forbes et al., assessments for those seeking treatment for PTSD should focus not only on the severity of anger but also on the extent to which an individual fears experiencing such anger [26] .
PTSD and Aggression
An association between symptoms of PTSD and both general and partner aggression has been consistently demonstrated in Veteran and civilian populations [22, [28] [29] [30] [31] [32] [33] . In the nationally representative National Vietnam Veterans Readjustment Study [34] , 13.5 percent of Veterans without PTSD were identified as partner-violent during the previous year, whereas 33 percent of Veterans with PTSD perpetrated violence [35] . Another study reported a negative association between combat exposure and intimate partner violence when examined together in a structural equation modeling analysis that included various other predictors, including PTSD symptoms [36] . Thus, combat exposure alone is a relatively weak correlate of aggression, and what appears to truly elevate risk for aggression is the development of PTSD and traumarelated psychopathology [35] [36] [37] [38] .
Evidence indicates that the three PTSD symptom clusters of re-experiencing, avoidance/numbing, and hyperarousal may differentially affect aggression. Increasingly, the hyperarousal cluster has been shown to be most strongly associated with aggression [30, 39] . In an analysis of the effect of each of the symptom clusters on general physical aggression in 1,328 male Vietnam Veterans, Taft et al. showed a negative association between avoidance/numbing symptoms and aggression, and re-experiencing symptoms were only indirectly associated with aggression through a positive relationship with physiological reactivity and a negative relationship with alcohol problems [30] . In contrast, hyperarousal symptoms had a significant positive relationship with aggression.
Explanatory Models
We have recently argued that information processing deficits help explain why Veterans with PTSD are at higher risk for difficulties with anger and aggressive behavior when returning from a deployment [40] . Information processing models for aggression emphasize how an individual interprets or decodes social situations [41] , and the literature indicates that men who engage in aggression display more irrational beliefs and cognitive biases when angry than nonviolent men [42] . Veterans with PTSD may be particularly likely to interpret ambiguous situations in an overly hostile or negative manner and are more likely to perceive an event as threatening when it is not truly so [43] . As Chemtob et al. [44] [45] and Novaco and Chemtob [46] discuss, military personnel in the war zone need to be constantly alert to any potential threats in their environment and develop an acute sense of threat perception. They are trained to recognize minor changes in their environment that may represent potential threats (e.g., roadside bombs), and this heightened sense of threat is adaptive in the war zone in that it assists in navigating dangerous environments. However, if the military member develops PTSD, he or she may be more likely to misread social situations and mistakenly view others as having hostile or negative intentions and respond to such perceptions in an angry and/or aggressive manner. These processes are preemptive of other adaptive cognitive processing and negatively affect the servicemember's ability to regulate arousal and engage in self-monitoring behaviors or other inhibitory processes.
Information processing models for anger and aggression highlight the role of additional factors that may affect the traumatized individual cognitively and further increase risk [12, [40] [41] . For example, depression, alcohol use problems, and traumatic brain injury (TBI) each often co-occur with PTSD and can have a negative effect on information processing, and each has been associated with the perpetration of aggression in previous research [47] . Although the literature has yet to fully examine the potentially complex interrelationships among these different risk factors and associations with aggression, it appears likely that the presence of more than one of these risk factors may increase risk in a multiplicative fashion (e.g., TBI disinhibits aggressive behavior among those with PTSD, depression, and/or alcohol use problems).
Researchers have identified several core themes that may underlie PTSD [48] . These themes may also contribute to anger and aggression and thus represent treatment targets. For example, trust in others is often disrupted following trauma, particularly if an individual thought to be trustworthy contributed to the trauma. Individuals with PTSD may feel that all people are out to hurt them and that they cannot trust anyone, which can lead to problems with anger and aggression. They may also experience profound shame and blame themselves for their traumas, which can lead to low self-esteem and conflict in relationships. PTSD-positive individuals may also have felt powerless during traumatic experiences, and feelings of powerlessness may contribute to power conflicts with others and controlling behavior following trauma exposure.
Assessment of Anger and Aggression
The VA/DOD clinical practice guideline recommends that clinicians assess "the nature of symptoms, severity and dangerousness," using standardized anger measures [1] . The guideline specifically recommends the use of the STAXI [17] . The more recent STAXI-2 is a revised version of the original instrument [49] . The STAXI-2 comprises 57 items that measure both the experience and expression of anger, and studies of the measure have supported adequate discriminant and convergent validity [50] . The psychometric properties of the measure have also been supported in military samples [17] , and partner-violent men score higher than nonviolent men, indicating at least adequate discriminant validity [51] .
The STAXI-2 comprises six scales, five subscales, and the Anger Expression Index (AX). The State Anger scale of the STAXI-2 measures the individual's present experience of anger, i.e. "How I feel right now." The Trait Anger of the STAXI-2 scale measures anger over time, i.e., "How I generally feel," and the AX specifically measure reactions and behaviors when angry. The AX provides a measure of anger expression, anger suppression, and control over the anger response.
Although the STAXI-2 offers clinicians a great deal of information about a patient's anger and behavioral responses to anger, it does not specifically measure incidents of aggression. One commonly used and wellvalidated measure of aggression is the Revised Conflict Tactics Scale (CTS2) [52] . The CTS2 is a 39-item selfreport measure in which respondents indicate how many times they and their intimate partner used various aggressive acts in a conflict over a period of time. The measure may also be adapted for people other than relationship partners. The CTS2 assesses for psychological, sexual, and physical aggression as well as injury and provides a measure of frequency and subscales addressing aggression severity. Other useful measures that are likely familiar to mental health providers and typically accessible at the VA include the Aggression scale of the Personality Assessment Inventory [53] and the Anger scale of the Minnesota Multiphasic Personality Inventory-2 [54] .
Elbogen et al. recently published an evidence-based guide for risk assessment with Veterans in which they describe a "look-adjust-examine" approach [21] .
depression, and PTSD. Risk might be adjusted downward when patients are clinically stable and upward during symptom exacerbation, and thus clinicians may intervene with safety planning or increasing access to services. Additionally, treatment for underlying mental health issues may reduce risk for violence. Finally, Elbogen et al. suggest clinicians assess for other protective or harmful environmental factors such as financial stability or employment that may affect the Veteran's risk for violence [21] . As these factors may be modifiable, they represent another potential level of intervention at which clinicians can be helpful.
Higher rates of aggression have been reported in interview assessments as opposed to self-report intake forms [55] , and specific clinical interview approaches may be useful for providers seeking to assess risk for aggression. Forgey et al. recently published the details of an evidence-based protocol for assessment of partner aggression in military populations, offering an outline of a standardized clinical interview and a checklist of risk factors that may be helpful for clinicians seeking guidance on key factors to cover in the clinical interview [56] . In addition to inquiring about areas such as history of relationship violence, legal involvement, family functioning (past and present), effect of deployment, and motivation for change, these authors emphasize that effective interviewing skills are particularly important when working with perpetrators or victims of violence.
In addition to reluctance to disclose, many clients who have perpetrated violence or are victims of violence experience significant guilt, shame, and distress. To combat this, clinicians will want to take a direct, specific, and nonjudgmental approach when asking clients about aggression and abuse perpetration and victimization [57] [58] . Clinicians may start with general questions such as, "What happens when you have a fight with your partner?" Clinicians should then follow up with specific questions like, "Has it ever gotten physical between the two of you during a fight?" It may also be important to ask questions that allow the client to respond affirmatively, i.e., "Have you ever hit your partner?" rather than "You don't ever hit her, do you?" Motivational interviewing strategies may also be important in both conveying empathy and enhancing motivation for change [56] .
Other helpful factors that may improve accuracy include making sure the interview is conducted in a private space, conducting ongoing assessment of violence issues because clients' willingness to disclose aggression may change over time, conducting collateral interviews to assess aggression and its effects more accurately, and thoroughly discussing the limits of confidentiality at the outset of treatment. Although reporting laws do not generally include mandated reporting for aggression toward other adults, clinicians should be aware of the specific duty to warn about provisions in their specific state and hospital. Finally, clinicians should be aware of referral options and hotline numbers, and they should be prepared to conduct a thorough safety assessment for any imminent danger.
Effective Interventions for Anger and Aggression
A number of interventions have been developed to assist individuals in managing their anger and aggression. These interventions have varied in content but have typically involved cognitive-behavioral techniques (e.g., challenging automatic anger-related thoughts and teaching relaxation skills, effective communication skills, and constructive coping strategies). Although research evaluating these interventions has not been as extensive compared with research examining treatments for anxiety and depression [59] , studies have obtained support for the effectiveness of anger treatments in reducing anger and aggression among different populations, including community members, inmates, and inpatients [51, [60] [61] [62] [63] .
Several meta-analyses have examined the overall effect that anger interventions have on anger and its various dimensions, including state and trait anger, anger control, anger expression, and aggressive behavior [59, [64] [65] [66] . For example, DiGiuseppe and Tafrate examined 57 anger treatment studies and found that, overall, individuals who received anger treatment fared better than those who did not [59] . Furthermore, the average effect size (d) for anger was 0.71, while the average effect size (d) for aggression was 1.16, indicating moderate and large effects of anger interventions in improving anger symptoms and aggressive behavior, respectively. Del Vecchio and O'Leary also conducted a meta-analysis examining the effects of anger treatment on different aspects of anger [65] . They limited their review to studies that treated individuals who demonstrated clinically significant levels of anger and studies that used adult outpatients. These authors provided effect sizes based on the type of anger problem addressed and the type of treatment implemented (i.e., cognitive-behavioral, cognitive, relaxation training). Results showed that the average effect sizes (d) ranged from 0.61 to 0.90 for the types of treatments examined, indicating a medium to large effect of these interventions in treating anger. Furthermore, they found that cognitive-behavioral therapy was most effective in treating problems related to anger expression (i.e., anger outbursts), while cognitive therapy was most effective in treating anger suppression problems (i.e., the tendency to hold anger in). Taken together, these findings provide support for the effectiveness of anger interventions in treating different anger problems and aggressive behavior, particularly those that use some form of behavioral, cognitive, or cognitive-behavioral interventions.
Anger management interventions have been implemented with Veterans with PTSD. Although very few studies have been conducted evaluating the effectiveness of such interventions, findings have shown positive results. For example, Gerlock implemented a cognitivebehavioral anger management intervention with 51 male Veterans [67] . Most of these Veterans (72%) served in the Vietnam war, and about half (57%) had diagnosable PTSD resulting from war trauma. Compared with their pretreatment scores, posttreatment scores indicated significant decreases in state and trait anger. This study provides support for the effectiveness of anger interventions for Veterans with PTSD; however, since no control group was implemented as part of the study, it is difficult to rule out alternative explanations that may account for the findings.
Chemtob et al. also implemented a cognitive-behavioral treatment for 15 Vietnam war combat Veterans with severe chronic PTSD and high anger [44] . Participants were randomly assigned to receive either anger treatment or routine clinical care. Results showed that, compared with those who received routine clinical care, individuals who participated in the anger treatment improved in their ability to control their anger, and these effects were maintained at the 18-month follow-up. These individuals also reported less intense reactions to anger-provoking situations.
Although these studies conducted by Chemtob et al. [44] and Gerlock [67] are promising in that they provide support for the effectiveness of anger interventions among Veterans with PTSD, they are limited in a number of respects. For example, as previously mentioned, the study conducted by Gerlock did not include a control group [67] and the Chemtob et al. study used a small sample [44] . Furthermore, neither study focused on aggression as an outcome, so it is unclear to what extent the interventions they implemented are effective in decreasing such behavior. Given the lack of rigorous research studies evaluating anger interventions with this population, additional research in this area is sorely needed. This research should involve the use of randomized controlled studies to evaluate anger management interventions and should include measures that assess both anger and aggression. Additional research should also focus on comparing different anger/aggression interventions and the extent to which treating PTSD will help reduce anger and aggression, in addition to trauma symptomatology.
Given the effectiveness of anger management interventions for Veterans with PTSD and co-occurring anger difficulties, researchers have begun to explore factors that may help predict differential treatment response, as well as different modalities for implementing such interventions. For example, Marshall et al. examined the effect of antisocial personality characteristics on the effectiveness of a cognitive-behavioral anger management group treatment [66] . Results showed pretreatment to posttreatment reduction in state and trait anger and physical aggression. As expected, antisocial personality traits were associated with smaller decreases in trait anger, anger expression, and physical aggression during treatment. In a study examining the effectiveness of a telemedicine modality, Morland et al. implemented a cognitive-behavioral group anger management treatment for Veterans with PTSD in which treatment was delivered with the therapist present or via video teleconferencing [68] . Both treatment groups demonstrated similar reductions in anger symptoms. Furthermore, the authors did not find any significant differences between the two groups on process variables including attrition, adherence, satisfaction, and treatment expectancy.
As these studies show, not only are anger management interventions effective in reducing problematic anger among Veterans with PTSD, but such interventions can be delivered in innovative ways to reach those who may not have immediate access to services. Furthermore, as more research in this area is conducted, we are in a better position to determine which individual characteristics could possibly impede treatment. Such information can aid in the refinement of anger interventions and assist in treatment-matching efforts.
DISCUSSION
In this section, we provide some tips for facilitating a positive therapeutic process and enhancing motivation in those who are attempting to work on anger issues. This population may exhibit a tendency to downplay difficulties with anger and aggression, and thus it is particularly important for providers not only to focus on the technical aspects of the interventions they employ but also to deal with process and motivational issues.
At the outset of therapy and throughout the therapy process, it is critical that the provider convey a sense of hopefulness. Many Veterans experiencing anger problems may enter treatment with the idea that it is not possible for them to learn new, more adaptive ways of dealing with their anger. Providers need to communicate hopefulness and optimism, at times explicitly, but more often implicitly, by reflecting on the Veteran's desire for things to change and by identifying his/her strengths and positive behaviors, as well as other aspects of their lives that they have managed to successfully improve.
When a Veteran discusses his or her use of a new anger management skill, it may be helpful for the provider to ask "How is this different than what you've done in the past?" to highlight the progress and the different outcomes that arise from using new skills. It is also helpful to always comment on the positive work the Veteran has done before exploring problem areas or assignments completed incorrectly. Although the provider never wants to "collude" with the Veteran's potentially aggressive behavior, it is often possible to empathize with some aspects of the situation and identify some positive features in how the Veteran has handled it. Another strategy to elicit motivational statements is to ask the Veteran how he or she might handle the situation differently if he or she could go back in time and relive the event. Typically, when this question is posed in reference to a situation in which the Veteran behaved aggressively, the Veteran will acknowledge that there may have been more appropriate and healthy ways of dealing with the situation.
For particularly unmotivated Veterans seeking anger management, it is important for providers to be direct when the client exhibits behaviors that indicate questionable investment in the intervention. Remind the Veteran that he or she is taking the time to come in for help, so he or she may as well put his or her best foot forward. Ask the Veteran if he or she can adopt a "let's wait and see" attitude throughout participation. If a Veteran expresses hesitance to try a new skill or does not see the benefit of working on anger, the provider may ask, "How is your current style working for you?" It may be helpful to examine the "pros" and "cons" of the Veteran's aggressive behavior. This typically involves assisting the Veteran to write down all of the positive and negative things that he or she gets from his or her aggression. Typically, the Veteran will only be able to identify a few short-lived "pros" of aggression, such as tension release, the communication of intense emotions, forced compliance with one's demands, and a sense of control. Veterans are often able to list numerous "cons" of aggression, on the other hand, such as loss of relationships, financial problems, incarceration or loss of military status, social and family stigma, feelings of guilt and shame, etc. After lists of pros and cons are generated, the provider then points out that there are many more pros than cons and discusses with the Veteran if there are more effective ways to meet the goals of the pros (e.g., "Are there more effective ways to reduce tension or express one's feelings?").
Groups can be particularly helpful for working on anger because they allow individuals to see that they are not alone and provide a forum for discussing and sharing difficult feelings and situations. A group setting also allows Veterans to model positive interpersonal behaviors and to provide feedback on appropriate ways of handling difficult issues. Some common interpersonal behaviors observed in session that often reflect problems outside the group are the tendency to experience difficulties listening to others, trouble expressing feelings, misinterpretation of other's intentions, mistrust of others, attempts to avoid discussions when uncomfortable issues arise, interruptions, etc. All require clinicians to pay careful attention to interpersonal processes in the group. Groups can also be particularly powerful with this population because there will inevitably be group members who are further along in their change efforts, and these members can serve as role models for other group members and may also assist in providing useful feedback and encouragement. Leaders should be sure to identify, however, situations in which an individual is serving as consistent "expert" in the group in order to avoid working on his or her own problems. It is recommended that the reader refer to Yalom for further material on promoting a positive group process [69] .
CONCLUSIONS
Problematic anger and aggression frequently occur with PTSD, and treatment of these problems is recommended in the 2010 VA/DOD Clinical Practice Guideline for Management of Post-Traumatic Stress. Research has shown that anger can interfere with PTSD treatment, and that anger and aggression are linked to PTSD and PTSD severity. Several other risk factors can increase risk for anger and aggression, and information processing models have been used to help explain the etiology of these problems in traumatized individuals. Clinicians should incorporate thorough assessment of anger and aggression into their practice, including the use of validated self-report measures combined with clinician interview, and these assessments should inform the anger interventions employed. It is also critically important for providers to be attuned to process and motivational considerations when working with this population. 
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